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Abstract

Ten sp9cfa education teachers in a rural` educatiolnal cooperative

.impldmented specific, curriculum-based measurement and data-utilization

procedures with at least two students each over one ,school year. Thi-ee .

'data-utilization strategies (no da' utilization, therapeutic analysis,
,

and experimenfal analysis) were compared in terms of their effects on

(a) the number of modifications teachers madeinthe Students' pro-

grams, and (b).student pdrfo)mance. Teacher preferences for theraptutic

and expeiimentaj strategies, as well as'Tor two measurement procedures-
, r'

(mastery and performance measurement) were examined also. Results

inditated that teacher.made more instructional changes and student
7

0 4

1 ,
.

performance increased more,iwhenspecific:data-utilization strategies

'1

ItherartiC or experimental') were used, `Further,, teachers preferred

therapeutic analysis over, experimental analysis and perforlance measure-'

..'ment over mastery measurement. -The implications oY these findings for

further developmentof measurement and evaluatioQ procedures are discussed.

e
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Instructional Changes, Student Performance, and

Teachir'Preferences: The,Effects. of SPeci"fic

Measurement and Evalyation'Proceddret
a

.1

The learning principles of educational psychology (Gagne, 1965)

.

and behaviorism (Sidman, 1960% Skinner,,1938) provide h theoretical

'rationale for incorporating measurement and evaluation into instruc-

tion. Additionally, a merger between monitoring and instruction is

mandated by federal law (PL 94-142) and supported by research. tn-
.

vestigating the.impact Of diisect, continuous evaluation on student
.

academic achievement (8o4ailnon, 1975; Crutcher & Hofmeister, 1975;

Frilmess,1973; Lovitt, 'Shaff,vgr'Spm, 1.970), Therefore; it appears

necessary to develop specific measurement and evaluation system s that

(a) satisfy the technical requirements of psychometric theory,(b)

resit in improved student achievement, and (c) can be.incoroorated

efficiently into.instructional methods; The Instjtute fOr Research

on Learning, DisabilitiesIIRLD) 'has'develOped procedures Mirktn, Deno,

Fuchs,14esson, Tindal, Marston, & Kuehnle, 1981) that satisfy certain

.
A4

.

technical (De'no, Markin, Chiahg, & Lowry, 1980; 'Deno, Mirkin, Lon,

pehnie,.1980c,Deno, Mirkin, & Marston, 1984; Deno Mirkin, Robinson,

& Evans, 1980: Fuchs & Deno, 1981; Fuchs, Iindal, & Deno,41981; Marston

& Deno, 1981; Marstop,..lowry, Deno,11 Mirktn1981), education(Mirkin'

-'& Deho, 1979.; Mirkin, Deno.,'Tinda.ly& Kueh)le, 1979); and efficielicy

. -. reqUirementS (Fuchs, Wesson, Tindal., Miran: & Deno, 1981),

. ,

.. i
. . In the presynt study; additional technical, educational, and

1.... ..-
,

,, ,

4 logistiddl requirements of frequerit, direct.Nakmement and evaluation
. 4 ° r . ,

... ,. : ' proccOure"k-werexaminkl.. First, this.study sought to describe how* - '

.. 1 t ' 1:4 t x ' t ;

6 4,6
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the introduction- and .use .fidata-Utilization strategies affects (a)
, g

., .

then number Qf modifications teachers make tn ther students' programs

.5.

a And (b) student performance. This investigation of the contribution

of clta utilization to teaci)Ar behavior and resulting student achieve-
,.

merit is warranted because few studies have explored.-systematically

whether measuring students or evaluating data accounts for unproved

student g'rowth.. Additionally, this .tudy. is important because other re-
.

search has 'indicated that teachers. who 'collect student performance data .

do not neCessarily: use those data to make instructional decisions .

..

(Baldwin, 1976; White, 1-977).
.

-.. 1P .

.

The second Purpose of this study was to assess the efficiency.

with which measurement nd evaluation methods might be incorporated into

instructional routines. Specifically, teachers.' preferences for mastery

versus performance measurement and their preferences for therapeutic

versus experimental evaluation were examined.

Mastery and Performance Measurement

In performance measurement, the measurement task is a random sample

of items. from a large pool of material , and the goal is to improve,,the

'level of performance on that material. Figure 1 illustrates performance

measurement. The abscissa represents school day-s and th.e ordinate'

represents the rate of performance on the measurement task; each data

point.rfpresents `the _rate :,of performance on a" given day. The line of
1P,

best fit through the data depicts the students rate,of improvement 'in

performance on the pool of material`;

Insert Fi gUre&about here

)1.

-S.
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Figure 2 depicts mastery measurement, Here, the absicssa repre-
m

Xents school days and the ordinate represents successive segments Cr

objectives of the curriculum mastered; each data point represents the

number of curriculuM segments mastered on a given day. The line of best

fit through the data points depicts the rate of student progress through,,
.

,

the curriculum. The goal pf repeated mastery assessment is to increase
Q

e. the student's rate of mastery in the curriculum. The teacher measures
.

%

-the student on .a random sample of material from the current instruc-'

/-

tional curriculum unit until mastery is achievei, at which point a)

o

the student's graph registers that a curriculum unit has been ma tered,

47(b). the student's level of. instruction progresses to the next s gment

in the hierarchy, End (c) the pOol of material on which the te cher

measUres the student also progresses to the next segment in t e hierarchy.

Insert Figure .2 about' Were

Therapeutic and Experimental Analysis

In therapeutic data analysis, the objective is to -nsure that a stu-

dent's performance reaches a prespecified goal by a c rtain date. This

goal may represent any reasonable performaKe level elected by the teach-
.

er. Or, in a more systematic fashion and in conso fiance with the princi-

ples of normalization'(Wolfensberger, 1972), this/goal may be a perform--

ance level commensurate with a'student's.mainstram peers or a level that

represents a reduced discrepancy between the s udent's current perform-

adce and his/her age-grade appropriate level. This goal, designated as

the static aim, is marked on the graph with an X at the intersection

A° 6
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of the application of the following rule: If, on three consecutive days,

. studentdata are plotted belqw the dynamic aimline, then the program is
4

.. 0
judged ineffective and a change is introduced into the student's program.

In experimental data analysis,,no student performance level and
.

attainment date are specified. Instead; there is a general directive

to improve continuously upon a student's current performance level.

One 'assumes that only by implementing an unending series of program

changerand by comparing the effects of the prOgrams on student per-

,

-9,

I

, .
-

of the desired performance level and the anticipated attainment date.

Then, a line of desired progress, the dynamic Om, that connects the su-

dent's baseline -median score with the static aim is 'drawn onto the graph.

Throughout the dqlivery of instruction, data interpretation consists

V' /

,
1, formance, can an effective, individual program emerge and be improved

.
continuously overtime' {Deno & Mirkin, 1977). Therefore, program ,

changes are introduced regularly and are treated as experimental hypo.:

_ theses concerning their effect on a student's performance. The methods

cif time- series analysis (Slidman, 1960) are employed to summarize and

interpret student performance data.
.f

Method ,- .

Subjects $

.Subjects were 10 special education elementary resource teachers

(2 male, 8 female) in a rural educational cooperative. These teachers

were required by tt<ir: special education director to implemelkt continuous
ti 1

1

a

evaluation procedures and to participate in a series of studies conducted

i

k

0

a

, 9T
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by.the.IRLD. The teachers; whose eXperience in special ediZation

rariged.from 0 to (1b years,' implemented 'the procedures with eleMentary ,

age students who had been placed in resource programs for varying

-amounts of the school day. These children were functioning dramattcal-
.

ly below their peers in academic, language, and/or social areas.

Procedure

teachers werektrained during one week of lull -day workshops prior'1,

VI the school year'and during bi-monthly, half-day workshops throughopt

the year." These workShops were conducted by IRLD staff ind,Oior to
A

Febru'aiv, their focus was on4aining the teachers to (a) write curric-

ulum -based IEPs, (b) create a curriculuin-based measurement procedure L.

including mastery and performance systems, (c) measure frequently and -

graph studentstwient progress toward IEP goads., and (d) develop strategies' to

improve the feasibility of implementing the frequent measurement systeA.

By FebrUary, each teacher had developed curriculum-based IEPS for

at least two students and was measuring and graphing those students'

reading` performance at least three times each week. In February, the

'two data-utilization systems, experimental and thvapeutic analysis,

were introduced,to the teachers. First, one-half of the teachers' imple-

mented experimental *teaching; ane-half implemented therapeutic teaching.

After nine weeks, teachers switched data-utilization systems. Therefore,

the study included three treatment phases: (1) no data-utilization sys-

tem, (2) experimental analysis ortherapeutic analysis, and.(3) thera2

peutic or,epg,;imental analysis, whichever had not been implemehted',

during the second phase.

Beginning in November and every two weekOth6eafter, the following

10

1
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data collection prodedurbs were implemented, (a) IRLD staff inspected, .

. .

for earth teacher, two studen' r4ading graphs and counted the number

of instructional_change% that had been introduced into these students'

reading prog.rams, and (b) teachers measured the student's oral reading
-

rate correct on lists of kindergarten thr6ugh third grade words -3.

Lists) randomly selected from the Core List of K=3 words in Basic Ele-
a

mentary ReadingVocabularAs R Series (Harri's & Jacobson, 1972).

At the end of the school year, teachers completed a .survey that

incliLed items on the teaghers''preferences fpr performance vsl mastery

measurement and for experimental vs..therapeutic evaluation as well as

the advantages and disadiantages ofeacW,s,ategy (see Survey Questions

tn Appeniiix).

'1

Results

Effects of Data-Utilization

Number of changes introduced into studenti' programs. In the no

_data-utilization. iyiteth.phase, teachers introduced a total of one change

in all of the students' programs. In-the therapeUtic teaching phase,

° they introduced a total of seven changes; in the experimental teaching
°

phase; six changes were introduced.

Student performance. For each'student, the median number of words,

correct per minute within each of the three phases and then the percentage

of increase across phases were calculated. From the'no data-utilization

system phase to the first data-utilization-phase, where one-half of the

:teachers implemented therapeutic analyses And one-half implemented ex-
,

perimental analyses, the students' oral reading rates increased an aver-

.

age of 38%. From the first to second data-utilization phases, when
_ .

' 11
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teachers switched data - utilization strategies, student performance

'increased an average-of 24%. This lower percentage suggests'that,time

or maturation alone does not explain the increase in student perform-:.

ance from the no'data-utilization phase to the first data-utilization

phase.

Teacher Preferences 4
' -.1 . ... :, - 1s

,.. Mastery and performance measurement.: sable 1 provides Information

. -

concerning the frequency with which teachers preferred mastlrj, or per-

- , ,..r's 4 ' . %
I

4Iforinnce measurement in Tech offive subject areas. For reading in

- context, six ofeight responding teachers preferred mastery measureMent.

- I, the other four subject areas,, the majority of teachers preferred per-
.

formance .measurement.

I9iert Table 1 about here,.

I 0°

I

-Table'2 lists advantages and disddvanta s-geof the two strategies

/1--*
t

. . id

cited by the teac ei-s. Ihspectibp of table reveals that teachers E%
. ,

. . ,

, - . - . ,...--
. ,

cited,a wide range of advantages.and disadvtntages for each strategy,

with different teachers attributing somofithe same advantages and

dis*dvantages to both mastery anperfOrmaice measuremerit. For mastery

* -

measurement, advantaged cited mores than once were:
I

( ) easy to Linder-
.

spur, ('b) easy to correlate .with instruction, and (c) easy tp se t
s ,

realistic long-term goal's. Diadvantages included: a) note, enough
. .

information provided,.(b) difficult to compare per'formance to peers,

. 4tof

and (c) difficult to see progress. For performante measurement, ad-

0
vantages included: (a) indicates actual performance on long-term goal,

and (b) indicates effeetivpness of program changes. The, onlyNlisad-
..

Vantage 'of performance measurement cited 'more thari once'was that

-

cz,
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testing,materials ere not related directly to the student's prdgram.

Insert Table 2 about here

.
.

Experimental and therapeutic analyses. ,Table 3 presents the
, \s......

°

teachers' preferences for the two evaluation strategies given different

purposes. The majority of teachers' preferred the therapeutic, approach

for (a) monitoring progress toward IEP goals, (b) the ease of its-use,

(c) its efficiency, (d) a guide for when to change a student's instruc-

tional program, (e) the ease with which it could be described to

parents and other tetchers, (f) its more adequate representation of

student performance, and (g) its overall useil'oess. The experimental

approach was preferred bymost teachers.as a guide fdr what to change

in a student's instructional program.

'PM

Insert Table 3 about here

e

Teachers also responded to the question: "If you were able to use

the data utilization system of your choice, what would that-sys,tem be?"

One-half of the,teachers indicated that they would preferto-use-a
1

combination of the experimental and therapeutic approaches; four'

teachers selected the therapeutic approach, and one teacher chose the
f

experimental approach .(see Table 4).

Insert Table 4 about:here'

to

(

Discussion

The first purpose of this study was to describe how the introduction

4
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and use of data-utilizattbn rules affects the number of modifications

teachers make in their students' programs and how the u e of those

rules affects student performance. The.results demonstrated that .

with.dpta-utilization. rules, teachers more often used student performance

data to modify students' programs. Additionally, with the use of data-

utilization strategies and the concurrent increase in the number of
'

program modifications introduced, student's reading performance im-
G

proved.

mw The results of this. study corroborate those of earlier investigations.

The findings indicated that measuring and nd graphing students' performance

(as in the first phase) does not insurN,that those data will be used to

make instructional decisions or that students' academic growth will be

maximized. The results suggested that data evaluation, and perhaps the
A

use of specific dita-utilization rules, may be critical in insuring that

teachers will use data to adjust instructional programs and to increase

the probability that students will realize their educational goals.

The second purpose of this study was to assess teachers' preferences

for progress and performance measurement and for therapeutic and experi-

mental analysis. Results indicated that, for spelling, written expres-
a

sion, and reading in isolation, teachers preferred performance measure-
a

tent; for readingin context, they preferred mastery measurement. Al-

though the teachers considered mastery measurement easier than perform-
:

ance measurement il'some respects, they indicated that the information

they received through performance measurement was more useful for

determining progress and the effectiveness of student programs.

ne9
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Apparently, then, despite the relative ease with'which mastery measure--
4

vent could be understood and could direct day-to-day instruction,

teachers preferred, performance over mastery measurement because it

. was more useful for making program effectiveness decisions. Thus,

after a school year's experience with both measurement strategies,

teachers preferred performance measurement; given this preference,

performance measurement may be the more feasible measurement alternative.

With respect to evaluation strategies, the leachers overwhelmingly'

preferred,therapeutic evaliAtion. They found the therapeutic approach,

more useful and effident,fOr monitoring progress toward IEP goals.

They believed that it was a better indicator of when to alter a stu-
,

dent's instructional program; it was easier to explain to parents and

.other school staff; and, it also bette'r represented student performance

*
The teachers descriOed therapeutic _teaching as, better for overall use.

In fact,_ teachers chose the experimental approach only for the purpose

of determiing what aspect of the student's instruCtioal program.should

be changed. Despite the teachers' overwhelming preference fo r therapeutic

evaluation for specific purposes, five teachers indicated that some

combination of the experimental and therapeutic'approachesmight be

best. This finding may be attributed to the fact that therapeutic

evaluation addresses the.question of when, not what, to change in a

student's program, and that teache-rs preferred. experimental evaluatibn

for determining'what to change in an educational plan. For handicapped

children, the question-"what.to change" may be especially problematic,
---

and this may have led some teachers to conclude that a, combination of

,
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the twos,trategies is optimal. .

11

The manual "'Procedures; to Develop and Monitor Progress on IEP

Goals" (Mirkin et al., 1981),describes an evaluation strategy that is

a combinaticin of the experimental and therapeutic techniques. As in

the therapeutic approac0 h, teachers are directed to draw the dynamic

aimline on the graph. Then, as is'common practice in analysis of

time-series On, the slope of the student performance data is calculated

and drawn on the graph. 'Decisions regarding the,effectiveness of the

,

student's instructional program are made based on the comparison between

the slope of the actual data and the dynamic aim. Given teachers' in-
_

-terest in a combination of therapeutic and experimental strategies,

, .

future research should investigate the feasibility of this combined

evaluation strategy.

p

16
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Table 1

Preferred Measurement Strategy

Subject Area Mastery

Preferred Strategy

Pe roformance

No
Response

Reading in Context 6 2 1

Reading Isolated Words 1 7 1

.h.

,Spelling 1. 6 *2

Math 1 : "48 0

Written Expression 2 5 2

"."



Table 2

Advantages and bi§advantages o`f Each Measurement Strategy

1

Measurement;

Strategy Na Advantages Na Disadvantages \

15

Mastery 2 easy to understand

a. easy to correlate with

2 makes it possible to set
realistic long-term gbal

1

1

1

1

1

instruction

easy to, i mplement

allows one to see
progress clearly

allows one to know when to

progress

ests on cur-rent material

a ids memorization, of

5teri al

Performance 3 indicates actual perform-
ance on long-term goal

2 indicates effectiveness of,.
program changes,.

1 easy to compare with peers

1 easy to -explain to parents

1 indicates when program
change is necessary

1 easy to unde'rstand

1 easy to 'utilize data5'

2

2 ..does not provide enough in-

formation

2 di ffi cid t to compare perform-

ance with peer's,

2 difficult-to see prtgrei's

o
does not indicate achievement

1 does not indicate effectiveness

of plans

1 does, not test over old material

1 tests only short-teim memory ti

3 tests on Material unrelated

to program,.

1 more time consuming

1 difficult to see progress,

1 easy to misjudge long -term

goal

1 more varia ility in graph

1 can be ini ially discouraging

1 difficult to determine how

Tuch materi ovskip

aFrequency with which advantages or disadvantages were cited.

. $

C

,

$
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Table 3

Nu Mbers of Teachers Preferring.,Data Uti 1 i zation

Strategies for Different PurpOs-es
.

o

c

Purpose
Therapeutic Experimental Ka

Strategy Strategy .Res,ponse

Monitoring progress .toward . 10'.

IEP goals

Easy to use 8,

Efficient (takes less time) 9

Best guide for when to clwige 7

the student's instruction)a-1...

program

Best guide for what to change in
the student's instructional
program

Easy to describe the procedure
tcy parent's and. other teachors

Most adequately represents a
student's performance .

Overall use

3

9

6

'

2

3

0

0

6 . 1

1 0

FO 4

0

i

O

Jw

21

A

-

4

444r,
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-fi. .'.-r';-,- ..
Numbe'r of Teachers Preferring Data 14114zati on it .' ..,

.. ,, -
- .

I. ,Strategies' Given Free. choicq; `;': ..,. ,

. ,..- . . ...

0

^11

4. .
*

;St rate gy. Number of tRqsponsv -

<

Therapeutic Teachng

Experimental Teaching

A combination of experimental and
la therapeutic teaching

.
An eriti fsely di fferent systei i' 0

II

4 AO

f se.
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APPENDIX

Survey QuestiOns

0

2) Given the following factors, which: data utilization stragegy do you

prefer? (Check one for each factor:)

Therapeutic Experimental

(Aimline) .

a. monitoring progress Toward
IEP goals

,

b: easy to use

c.
1 efficient (takes less time)

0. best guide for when to change
the student's instructional

program
..

e. best guide for what to change
in the student's instructional
program

4

f. easy to describe .the procedure

to parents and other teachers

g. most adequately represents
student performance

h. overall use
.

3) If you were able to use the data utilization System of your choice,
what would that system be? (Check one.)

a. Experimental

CP Therapeutic
ro-

c. A combination of experimental and therapeutic

d. An entirely different system

If you checked c'or d, how would your system be different?

Ad.
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